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PHOSPHORESCENCE

languages hitherto unwritten or
unsuitably written. Experiments
with phonetic apparatus have also
been made to improve hearing
aids for the deaf.
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Phonograph (Gr. phone, sound;
graphein, to write). Talking ma-
chine which records and repro-

Phonograph.   A replica of and (in
case) the original phonograph in-
vented by Edison in 1877

duces sounds. As invented in 1877,
it consisted of an axially-moving
rotating brass cylinder, mounted
on a screw, and covered with tin
foil, against which pressed a needle
secured to a thin diaphragm. The
needle ran in the middle of a helical
groove cut on the cylinders, and,
when the diaphragm was not vi-
brating, the needle forced the tin
foil into the groove, whereas, when
the diaphragm was vibrated by
sound waves entering a trumpet or
horn, the movements of the needle
made indentations in the tin foil
in the groove.

To reproduce the sounds, the
needle was drawn away, and the
cylinder was rotated ^backwards
until the needle was brought to
the point at which it started. The
cylinder was then rotated forwards,
and the needle allowed to run over
the tin foil, the indentations in
which caused-the needle to vibrate,
and the diaphragm to reproduce
the original sounds. The metal
cylinder was later replaced by wax.
The word phonograph is still used
for gramophone (q.v.) in the U.S. A.
See Sound: Amplification and
Reproduction.

Phonography. System of rapid
writing better known under the
name of shorthand (q.v.).

Fhonolite (Gr. phone, sound;
Hihos, stone). An igneous rock con-
sisting chiefly of nepheline and
sanidine, together with augite,
hornblende or biotite. Phonolites
have chiefly been formed as lavas,
and give out a distinctive clinking
sound when struck by a hammer,
giving them their alternative name
of clink-stones. They decompose
easily, owing to weathering into
zeolite minerals, and are found in
France, Germany, Italy, Cape
Verde Islands, Wolf Rock, etc.
See Zeolite.

Phoronidea. In zoology, a
group of invertebrate, coelomate,
unsegmented sea animals. The in-
dividual, which is a member of
a species of Phoronis, inhabits a
leathery tube from which the
forepart may be protruded. This
region bears a horseshoe-shaped
structure with many ciliated ten-
tacles, called the lophophore,which
produces a feeding current.

Phosgene (Gr. plios, light; root
gen, to produce). COC12. Alterna-
tive name for carbonyl chloride,
a gas discovered by J. Davy in
1811, and possessing an unpleasant
pungent smell. Used in the manu-
facture of aniline dyes and other
organic chemicals, it is formed
when chloroform decomposes, and
by exposing equal volumes of car-
bonic oxide and chlorine to the
action of sunlight. It is important
in chemical warfare (q.v.).

Phosphate Deposits. The
mineral apatite is the chief pri-
mary source of phosphorus. Al-
though widely distributed in small
amounts in most types of igneous
rocks and sparingly in sedimentary
and metamorphic rocks, workable
quantities are restricted to peg-
matitic deposits in Canada ; segre-
gations in gabbro in Norway;
with magnetite at Kiruna and
Gellivare, Sweden; and, largest
of all, in lenses of iiepheline-
apatite rock in the U.S.S.R.
Rock phosphate also results from
the leaching of bird-droppings
(guano) and the redeposition of
the phosphoric acid as calcium
phosphate in underlying lime-
stone. Such deposits occur on
numerous Pacific islands and
along the Peruvian and Chilean
coasts. Other phosphatic rocks
are of marine origin and are
formed by the accumulations of
organic remains. Commercial
phosphate deposits are found in
U.S.A., the U.S.S.R., Africa, vari-
ous Pacific is., Christinas Is., etc.

Phosphates. Mineral deposits
much used in fertilisers. The
phosphate rocks found in most
parts of the world consist largoly

of fossilised animal remains and
excreta. Rocks of this type may
contain from 40 to 80 p.c. of tri-
basic phosphate of lime. Phos-
phate in its raw state is not solu-
ble in water, and must be chemi-
cally treated and turned into super-
phosphate before its phosphoric
acid becomes available as plant
food. Phosphate-rich material
containing coprolites was discov-
ered below the chalk in Surrey by
Henslow in 1845. Since then large
deposits of phosphate have been
discovered in many parts of the
world; France with N. Africa pro-
duces most. Nauru (q.v.) and
Ocean Island (q.v.) produce guano
derived from sea birds. The U.S.A.
has large phosphate deposits, and
the U.S.S.R. mines apatite rock in
the Kola pen. The use of mineral
phosphates for manure began in
the middle of the I9th century. In
1939 over 7 million tons of raw
phosphates were used in fertilisers.
Phosphor Bronze. Term cov-
ering a group of alloys based on
copper to which tin and phos-
phorus have been added. The
alloys have a useful range of
mechanical properties and good re-
sistance to corrosion. It is con-
venient to subdivide phosphor
bronzes into two classes: (1)
Alloys containing up to 7 p.c. tin,
to which phosphorus is added to
deoxidise the molten alloy ; these
consist of a single, soft, ductile
phase, and can be hot and cold
worked. (2) Alloys containing
more than 7 p.c. tin, to which is
added phosphorus in excess of that
required to deoxidise the molten
alloy ; these have- a hard phase
(5), while the excess phosphorus
forms another hard phase, Cu3P.
These alloys are used for castings.
Phosphorescence. Power of
emitting light possessed by many
animals. It occurs frequently
among the Protozoa, jelly-fishes,
worms, crustaceans, insects, and
fishes, and more rarely in other
phyla of the animal kingdom. The
familiar phosphorescence of the
sea is due to the presence of swarms
of the protozoon Noctiluca (q.v.).
Another well-known example is
seen in the glow-worm, where the
light appears to serve the purpose
of attracting mates. In the jelly-
fishes, phosphorescence accom-
panies the power of stinging, and
is therefore, probably, of a warning
character; while the angler fiwh
uses it to attract the small species
on which it preys. Among animals
of the deep sea it serves apparently
as an illuminant.
The means by which the light is
produced is by the oxidation of